Increased beta-catenin expression and nuclear translocation accompany cellular hyperproliferation in vivo.
Beta-catenin performs critical roles in development and cellular adhesion. More recently, an oncogenic role has been described. In colon cancer, decreased E-cadherin/beta-catenin association is causally linked to increased beta-catenin-regulated gene expression and increased cellular division. Whether the same pathway is active in native epithelia remains unknown. To address this question, we used the transmissible murine colonic hyperplasia model to measure changes in beta-catenin abundance, nuclear partitioning, target gene (c-myc and cyclin D1) expression, and subcellular distribution. Colonocyte hyperproliferation was associated with a 4.3 +/- 0.56 (SD)-fold increase in total cellular beta-catenin protein content, whereas modest changes in gamma-catenin and E-cadherin expression were recorded. The beta-catenin signal increased before changes in mucosal crypt length, a gross index of cellular proliferation/apoptosis. Beta-catenin detected in Triton X-100-soluble (cytosolic) cellular fractions was enriched 4.3 +/- 0.9 (SD)-fold, whereas a modest decrease of 0.9 +/- 0.09 (SD)-fold was recorded in Triton X-100-insoluble (cytoskeletal) fractions. After these changes, nuclear beta-catenin partitioning increased 2.4 +/- 0.4 (SD)-fold, accompanied by 2.5 +/- 0.4- and 4.0 +/- 0.8-fold (SD) increases in cellular c-myc and cyclin D1 levels, respectively. Thus, increased cellular cytosolic and nuclear beta-catenin levels were associated with increased beta-catenin target protein expression. Significant alterations in beta-catenin subcellular distribution were also recorded immunohistochemically. Apical/lateral junctional labeling was observed in normal crypts with increased lateral membrane staining within the upper regions. During transmissible murine colonic hyperplasia, these gradients were dissipated, and basilar plaques were formed within a subset of basal crypt cells. These findings predict that an oncogenic signaling mechanism related to non-E-cadherin-bound beta-catenin is active in hyperproliferating native colonocytes and is similar to that recorded during the early stages of colon carcinogenesis.